Abstract: Platelet antigens are of importance in several clinical situations and in population genetics. Data are scarce on allele frequencies in ethnic groups other than whites, Asians and African Americans. The frequencies of the alleles of the systems HPA-3 and HPA-5 were determined using the allele-speci®c restriction enzyme for ®ve SouthAmerican Amerindian populations and compared with those obtained for Afro-Americans, Japanese and whites from Brazil. The frequency of the HPA-3a allele among the Amerindians as a group did not differ from the values obtained for the other populations. However, differences were observed among the Amerindians, varying from 0.27 to 0.75, the highest frequency thus far observed for a population of Asian origin. Only the HPA-5a allele was found among 130 Amerindian chromosomes. The determination of gene frequencies of the HPA systems in different populations allows inference of gene¯ows and genetic constitution of populations and the estimation of the risk of platelet-speci®c alloimmunization.
Platelet-speci®c antigens are of importance in neonatal alloimmune thrombocytopenia (NATP), post-transfusion purpura (PTP), refractoriness to platelet transfusion therapy and population genetics (1, 2) . The 13 diallelic antigens (HPA 1 to 13) thus far reported are characterized by an antigen-speci®c single base substitution leading to a single amino acid difference in the corresponding glycoprotein (3±8). The HPA-3 antigen system is located on glycoprotein IIb (GPIIb). The polymorphism results from a C-T base substitution at position 2622 of the GPIIb gene which determines the presence of isoleucine (HPA-3a) or serine (HPA-3b) at position 843 of the mature protein (9) . In the HPA-5 system an A-G substitution at position 1648 of the glycoprotein Ia (VLA-2a) gene determines the presence of glutamic acid at position 505 of the mature protein in the HPA-5a allele or of lysine in the HPA-5b allele (10, 11) . The HPA-5 and HPA-3 systems are the second most common causes of NATP and PTP, respectively (12, 13) . HPA allele frequencies have been extensively reported for whites and Asians, but few data have been published for other populations. We recently reported the frequencies of HPA-1 and HPA-2 among six tribes of Amerindians from the Brazilian Amazon (14) , and in the present study we determined the distributions of the HPA-3 and HPA-5 alleles in Amerindians by allele-speci®c restriction enzyme analysis and compared their frequencies with other selected populations.
Material and methods

Populations
The Amerindian sample consisted of 65 individuals belonging to ®ve tribes from the Brazilian Amazon: 10 Arara (Karib language), 14 Kayapo (Je lanof these groups has been published elsewhere (15) . Three additional populations were also studied: 30 whites (mostly of western and southern European ancestry), 30 blacks (excluding mulattos) and 30 Japanese. Only individuals who reported the absence of any racial admixture for their four grandparents were included.
DNA analysis
Genomic DNA was obtained from leukocytes. The DNA segments that contain the polymorphic sequences of the HPA-3 and HPA-5 alleles were ampli®ed by the polymerase chain reaction (PCR). The set of primers described by Unkelbach et al. was used (16) . The HPA-3 primers are: forward 5k CTC AAG GTA AGA GCT GGG TGG AAG AAA GAC3k; reverse 5k CTC ACT ACG AGA ACT GGA TCC TGA AGC CTC 3k. The HPA-5 primers are: forward 5k GTG ACC TAA AGA AAG AGG 3k; reverse 5k CTC TCA TGG AAA ATG GCA G 3k . The PCR for HPA-3 was carried out with 0.4 mg of genomic DNA with 20 pmol of speci®c primers and 2.0 U of Taq polymerase in a total volume of 50 mL. For the HPA-5 system, PCR was carried out with 0.1 mg of DNA with 25 pmol of speci®c primers and 2.0 U of Taq polymerase in a total volume of 50 mL. The allele-speci®c restriction enzyme analyses were performed using the enzymes FokI (4 IU) for HPA-3 and MnlI (4 IU) for HPA-5 under conditions recommended by the manufacturer (New England BioLabs, Beverly, MA). Digests were analyzed under UV light after electrophoresis on 2% agarose gel and ethidium bromide staining.
Statistical analysis
Pearson's x 2 test was used to compare sets of data, with a signi®cance level of 5%.
Results and discussion
The results are summarized in Table 1 . In addition to our previous report on the allele frequencies for HPA-1 and HPA-2 genes (14), a single Amerindian population has been studied thus far for the HPA-3 and HPA-5 genes (17) .
In the present study, the frequency of the HPA-3 alleles among the Amerindians as a group did not differ from the values obtained for Brazilian Afro-Americans (HPA-3a, 0.65; HPA-3b, 0.35), whites (HPA-3a, 0.50; HPA-3b, 0.50) or Japanese and their descendants who live in Brazil (HPA-3a, 0.55; HPA-3b, 0.45) (p>0.05). The frequencies found for these populations were similar to those reported for European, North American and Asian populations (18±20). However, differences were observed when comparing the different Amerindian populations: the HPA-3a allele frequencies varied from 0.27 in the Wayampi to 0.75 the Wayana-Apalai, the highest thus far reported for populations of Asian origin, and can be explained by limited sample size or the isolation and genetic drift occurring in small groups. A similar heterogeneity of allele distribution among 
